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If)® A camera capable of recording and reproducing 

a> 
cs 

qq® A camera (101) able to record and reproduce a 
0} photographed image includes a storage medium 
CO (110) for storing a photographed image, and a re- 
q production device for reproducing the photographed 
image. The reproduction device has a reproducing 
ftjhead (201) movabl between a contraction position 
and a withdrawal position. Another camera has a first 
mode where photography is executed and a photo- 



a photographed Image. 



graphed image is recorded to a second mode where 
the recorded image is printed. Another camera has a 
printer device for printing a photographed Image 
recorded on a recording medium on external re- 
production paper, the printer device including an 
opening portion facing the external reproduction pa- 
per, and a pressor member positionable above the 
opening portion for pressing the external reproduc- 
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A camera capable of recording 



BACKGROUND OF THE INVENTION AND RELAT- 
ED ART STATEMENT 

The present invention relates to a camera 
which is able to reproduce photographed images 
according to needs. 

In recent years, there have been commercially 
available electronic cameras which make it possi- 
ble to record a photographed image once and 
reproduce it on a CRT screen or by a printer. 

Japanese Unexamined Patent Publication No. 
61-189785, as an example of this type of electronic 
camera, discloses a camera with built-in printer 
which records photographed images once and re- 
produces the recorded images on printing paper 
internally provided therein according to needs. 

In the camera with built-in printer, however, 
since it is necessary to provide printing paper as a 
recording medium inside the camera body, a print- 
er mechanism such as a printhead, a thermal trans- 
fer film, a thermal transfer film feeder in addition to 
a recording device, the overall size of the camera 
becomes larger and the construction becomes 
complicated. This is contrary to recent users 1 
needs of compact camera assuring an increased 
portability. Also, in the camera disclosed in Japa- 
nese Unexamined Patent Publication No. 61- 
189786, the camera cannot be changed or reduced 
in size when photographing. In other words, the 
printing section is not inserted in the camera body 
so as to reduce the size when photographing. 
Accordingly, poorer balance is involved in holding 
the camera when photographing. 

There has been known an instant picture cam- 
era in which a photographed image is printed out 
immediately after photographing. However, since 
printing paper and a printer mechanism are pro- 
vided in the camera body, the overall size is larger. 
Further, since a recording device is not provided, 
only a limited applicability can be available. 

Japanese Unexamined Patent Publication No. 
64-868 discloses an electronic camera including a 
semiconductor memory for recording a photo- 
graphed image. Recorded images are reproduced 
by a separate printer. However, it will be seen in 
this electronic camera that photographed images 
cannot be reproduced in no connection with time 
and place when photographer wishes to reproduce 
the photographed image soon because the camera 
does not integrally carry a printer. 

In such cameras executing a plurality of oper- 
ations, furthermore, there have been proposed 
combination switch buttons in order to r duce the 
number of operations switch buttons. For example, 
there have been a switch button which serves for 



reproducing a photographed image 



both photography and erasing a recorded image, a 
switch button which serves for both photographing 
and reproducing a photographed image on TV, and 
a switch button which serves for both photograph- 

s ing and reproducing a photographed image. How- 
ever, in the photographing and image erasure com- 
bination switch button, erasure operation is prac- 
ticed by manually changing a mode change switch 
and then pressing both the combination switch 

70 button and another button at the same time. In the 
photographing and TV reproduction combination 
switch button, reproduction operation is practiced 
by manually changing a mode change switch and 
then pressing the combination switch button half- 

is way. in the photographing and reproducing com- 
bination switch button, photography and reproduc- 
tion are practiced at the same time by pressing the 
combination switch button. Accordingly, in conven- 
tional combination switch buttons, it will be seen 

20 that the number of operation switches are not ac- 
tually reduced, operation is cumbersome. Also, 
there have not been disclosed a switch button 
which serves for both photographing button and 
printing button. 

25 

SUMMARY OF THE INVENTION 

It is an object of the present invention to pro* 
30 vide a camera capable of recording and reproduc- 
ing a photographed image which has overcome the 
above-mentioned drawbacks. 

According to the present invention, a camera 
capable of recording and reproducing a photo- 
35 graphed image comprises storage means for stor- 
ing a photographed image, and reproduction 
means for reproducing an photographed image 
stored in the storage means on external reproduc- 
tion paper. 

4o According to the present invention, also, a 

camera capabie of recording and reproducing a 
photographed image comprises storage means for 
storing a plurality of photographed images, selec- 
tion means for selecting one image from the plural- 

45 ity of photographed images stored on the storage 
means, and printer means for printing the selected 
image. 

According to the present invention, further, a 
camera capable of recording and reproducing a 
so photographed image comprises a main body, re- 
production means carried by the main body, the 
reproduction means including a reproducing head, 
and b ing changeable from a first position where 
the reproducing head is placed in the main body 
wh n recording to a second position wh re the 
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reproducing head is withdrawn from the main body 
when reproducing and vice versa, and changer 
means for changing the reproduction means from 
the first position to the second position and vice 
versa. 

According to the present invention, further- 
more, a camera capable of recording and repro- 
ducing a photographed image, being changeable 
from a first mode where photography is executed 
and a photographed image is recorded to a second 
mode where the recorded image is printed and 
vice versa, comprises changer means including an 
operable member for changing the camera from 
first mode to the second mode and vice versa by 
the same operable member. 

According to the present invention, moreover, a 
camera comprises printer means for printing a pho- 
tographed image recorded on a recording medium 
on external reproduction paper, the printer means 
including, an opening portion facing the external 
reproduction paper, and a presser member 
positionable above the opening portion for pressing 
the external reproduction paper. 

These and other objects, features and advan- 
tages of the present invention will become more 
apparent upon a reading of the following detailed 
description and drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view illustrating a first 
camera capable of recording and reproducing a 
photographed image according to the present in- 
vention; 

FIG. 2A is a side view of the first camera; 

FIG. 2B is a rear view of the first camera; 

FIG. 3 is a system configuration diagram of 
the first camera; 

FIG. 4 is a block diagram showing an inter- 
nal circuit structure of a unit 302 shown in FIG. 3, 
including a CCD and an IC card; 

FIG. 5 is a block diagram of a printer sec- 
tion; FIG. 6 is a block diagram of a circuit which 
reproduces recorded images on a TV screen; 

FIG. 7 is a flowchart showing data process- 
ing operation executed after the image data de- 
rived from the CCD is A/D converted and written 
into an internal memory; 

FIG. 8 is a memory map illustrating where 
the image data is stored in the internal memory; 

FIG. 9A is a perspective view showing a 
construction of the printer section; 

FIG. 9B is a cross sectional view of the 
principal parts of the printer section depicting how 
it prints on ext mal paper; 

FIG. 10 is a diagram showing a configuration 
of a thermal transfer ink film; 



FIG. 11 is a block diagram showing a con- 
figuration of th printer section; 

FIG. 12A is a perspective view illustrating a 
second camera capable of recording and reproduc- 
5 ing a photographed image according to the present 
invention, a printer section of the second camera 
not being expanded; 

FIG. 12B is a perspective view illustrating 
the second camera, the printer section being ex- 
w panded; 

FIG. 13 is a system configuration diagram of 
the second camera; 

FIG. 14 is a block diagram showing an inter- 
nal circuit structure of a unit 1302 shown In Fig. 13, 
75 including a CCD, memory and a printer section; 

FIG. 15A is a diagram illustrating the printer 
section before put into printing; 

FIG. 15B is a diagram illustrating the printer 
section during printing; 
20 FIG. 16 is a block diagram of a circuit for 

providing a monitoring image on a display window; 
and 

FIGS. 17A-21 are flowcharts showing oper- 
ations of the first and second cameras. 

25 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS OF THE INVENTION 

FIGS. 1 through 11 show a first camera accord- 
30 ing to the present invention, having a built-in print- 
er. 

Referring to FIG. 1, a camera body 101 in- 
cludes a photographing section, an image data 
output section. The photographing section has an 

35 optical system, an image pick-up portion and an 
image processing portion. The image data output 
section has a printer, an Image display portion, an 
auxiliary storage portion. The photographing sec- 
tion and the image data output section are dis- 

40 posed in a left side and a right side of the camera 
body 101 respectively. An aperture for a lens 102 
with switchable focal length is provided in the front 
of the photographing section of the camera 101. At 
an appropriate position on the top of the photog- 

45 raphing section of the camera 101 is provided a 
control button 103 for controlling shutter release 
operation on one hand and printout operation on 
the other hand. 

At an approximate center on the top surface of 

so the image output section is provided an opening 
104 through which an image is printed out on 
external printing paper. Just under the opening 104 
is disposed a printer section 200 (to be described 
later) includes a thermal printhead 201, a thermal 

55 transfer ink film 202, a supply roller 203 and a 
tak -up roller 204 for the thermal transfer ink film 
202. Further, a lid 1 05 swingable in the direction of 
an arrow A is attached to a rear portion of the 
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image output section of the camera 101 which 
enables a photographer to open and close the 
opening 104. A flat panel display window 106 
which functions as both a viewfinder and a monitor 
(see FIG. 2B) is mounted on an outer surface of 
the lid 105. A flash light aperture 107 of an elec- 
tronic flash unit is provided at a front edge of the 
lid 105. When printing an image, the lid 105 is 
turned down onto the camera body 1 01 to hold the 
external printing paper tight against the opening 
104. On the other hand, the lid 105 is swung up 
and used as an electronic flash when flash photog- 
raphy is required. The distance between the lens 
102 and the flash light aperture 107 increases 
when using the electronic flash. With this arrange- 
ment, the photographer can avoid the red-eye phe- 
nomenon. 

Provided on a side of the image output section 
of the camera body 101 are a slot 109, where a 
removable storage medium 110 is inserted, and an 
eject button 108 for ejecting it. The storage me- 
dium 110 (hereinafter called the IC card) is a sort 
of IC card including a SRAM and a built-in backup 
battery. A photographed image is stored on the IC 
card 110 whenever required as described later. 

FIG. 2A is a side view of the first camera with 
built-in printer and FIG. 2B is a rear view of the first 
camera with built-in printer. 

Common part numbers are used in FIGS. 2A, 
2B and FIG. 1 to identify the same parts. As 
already explained, the lid 105 can be swung in the 
direction of the arrow A, and covers the opening 
1 04 when fully turned toward the camera body 1 01 
as shown by the two-dot chain line in FIG. 2A. With 
this arrangement, the lid 105 shields the opening 
104 to protect the printer section 200 when storing 
the camera, and squeezes the entire area of exter- 
nal printing paper when printing an image to pre- 
vent color misalignment. Specifically, color misalig- 
nment is prevented because of the fact that the 
external printing paper is pressed on a fixed posi- 
tion during the printing process in which the prin- 
thead is repeatedly moved every color. 

As shown in FIG. 2B f a start switch 111, a print 
mode selection switch 112 which activates the print 
mode, multi-function control switches 113 and 114, 
an erasure switch 115, a monitor mode selection 
switch 116 and an indicator 117 are arranged on a 
rear portion of the photographing section of the 
camera body 101. The start switch 111 is adopted 
for controlling startup of the camera. The print 
mode selection switch 112 is used to set the cam- 
era in a print mode before printing a photographed 
image on external printing paper and, once the 
print mode is selected, the afore-mentioned control 
button 103 functions as a print button. The control 
switches 113 and 114 are multi-function switches. 
They are adopted for advancing and reversing 
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stored images when reproducing recorded images. 
Also, they are adopted for changing the focal dis- 
tance of the lens 1 02 from a telephoto position to a 
wide angle position and vice versa when photog- 

5 raphing. The erasure switch 115 is adopted for 
erasing an already recorded image and the monitor 
mode selection switch 116 connects the camera to 
an external TV to monitor the image. When the 
monitor mode selection switch 116 is turned on, 

w the image is monitored on the externally connected 
TV. When it is turned off, the image is monitored 
on the display window 106. The indicator 117, 
including a LCD, indicates the photography mode 
status and the frame number when photographing 

is an image. On the other hand, the indicator 117 
shows the print mode status, the frame number of 
the printed image and various status indications 
during the print process. 

The display window 1 06, also including a LCD, 

20 functions as an electronic viewfinder which displays 
a subject Image before photographing it in the 
photography mode. During the reproduction pro- 
cess, the display window 106 works as an image 
monitor on which a recorded image read out of the 

25 IC card 110 or an internal memory of the camera 
101 is presented as described later. 

FIG. 3 is a system configuration diagram of the 
first camera with built-in printer. Indicated at 301 in 
FIG. 3 is a system controller (hereinafter called the 

so CPU) for controlling an overall operation of the 
camera including the afore-mentioned printer sec- 
tion 200. Indicated at 302 Is a unit including a solid 
state image pick-up device (hereinafter called the 
CCD) for picking up a photographed image, and a 

35 circuit for driving the CCD, processing an image 
signal, recording the image signal on the IC card 
110, and printing the image. A detailed description 
of the unit 302 will be made later. Indicated at 303 
is an incident light measuring unit for measuring 

40 luminance of the subject and outputting the light 
measurement data to the CPU 301. Indicated at 
304 is a first display unit including the display 
window 106 described with respect to FIG. 2B and 
a drive circuit for the display window 106. The unit 

45 304 is adopted for reproducing a recorded image 
given from the unit 302 on the display window 106. 
Indicated at 305 is an electronic flash circuit includ- 
ing the flash light aperture 107 shown in FIG. 1. a 
capacitor for storing an electric charge and asso- 

50 dated components. Upon receiving control signals 
from the CPU 301, the flash circuit 305 Is adopted 
for charging electric energy into the capacitor to 
allow the flash light aperture 107 to glow, and 
outputting a signal to the CPU 301 to notify that the 

55 capacitor has be n fully charged. Indicated at 306 
is an exposure control unit for controlling exposure 
of the camera based on exposure tim Tv, aperture 
setting value Av and other calculation results re- 

5 
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ceived from the CPU 301 as well as the CCD drive 
timing signal derived from CCD-TG (see FIG. 4) to 
be described later Indicated at 307 is a power 
supply unit for producing a high voltage VH of 20 
V, for example, to drive the CCD and a low voltage 
VL of 5 V, for example, to drive other individual 
elements. The power supply unit 307 is adoted for 
supplying the high voltage VH to the CCD in accor- 
dance with a signal (P) sent from the CPU 301. 
Indicated at 308 is a second display unit including 
the indicator 117 described with reference to FIG. 
2B and a drive circuit for the indicator 117. 

Next, switches SM through SE are explained. 
SM is a main switch for starting the camera with 
built-in printer. The switch SM corresponds to the 
start switch 111 shown in FIG. 2B. SR is a start 
switch which functions as a photography start but- 
ton when photographing a subject and a printout 
start button when printing an Image. The switch SR 
corresponds to the control button 103 shown in 
FIG. 1. SP is a switch operable when the camera is 
set in the print mode for notifying that the camera 
comes into the printing operation. The switch SP 
corresponds to the print mode selection switch 112 
shown in FIG. 2B. ST is a switch for setting the 
object lens 102 at the telephoto lens position when 
photographing. In other than the photographing op- 
eration, for example, image printout or reproduc- 
tion, the switch ST works as an access switch to 
advance images in the normal order so that images 
recorded in the IC card 1 1 0 or internal memory of 
the camera 101 are reproduced sequentially on the 
display window 1 06. The switch ST corresponds to 
the control switch 113 shown in FIG. 2B. When the 
switch ST is used as a sequential frame advance 
switch, a succeeding frame of recorded image is 
reproduced each time it is turned on. SW is a 
switch for setting the object lens 102 at the wide- 
angle lens position when photographing. In other 
than the photographing operation, for example, im- 
age printout or reproduction, the switch SW works 
as an access switch to advance images in the 
reverse order so that images stored in the IC card 
110 or internal memory of the camera 101 are 
reproduced sequentially on the display window 
106. The switch SW corresponds to the control 
switch 114 shown in FIG. 2B. When the switch SW 
is used as a sequential frame reversing switch, a 
preceding frame of recorded image is reproduced 
each time it is turned on. 

SV is a switch used when outputting an image 
recorded in the IC card 110 or internal memory of 
the camera to a TV set (not illustrated) connected 
externally to the camera. The switch SV corre- 
sponds to monitor mode selection switch 116 
shown in FIG. 2B. An operator can monitor not only 
the normal size of image on the display window 
106 but also an enlarged view of the photograph d 
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image on an associated TV screen by operating 
the switch SV. SC is a switch for detecting whether 
the IC card 110 is mounted in the slot 109 of the 
camera body. The switch SC is turned on when the 

s IC card 110 is in the slot. SE. corresponding to the 
switch 115 shown In FIG. 2B, is an erasure switch 
for erasing an already-stored image. If the switch 
SE is turned on when a stored image is being 
printed or reproduced on a TV screen, the cur- 

70 rently monitored image is erased from the IC card 
110 or internal memory of the camera 101. Since 
the outputs of the switches SP, ST, SW, SV and 
SC are connected to the inputs of an AND circuit 
AN1, interrupt operations to be described later are 

75 carried out if any of these switches is turned on. 

Next, FIG. 4 is a block diagram illustrating the 
internal circuit structure of the unit 302 shown in 
FIG. 3 including the CCD and IC card 110. FIG. 5 
is a block diagram of the printer section. FIG. 6 is a 

20 block diagram of the circuit for reproducing a 
stored image on the TV screen. 

As already explained, CCD 401 is a solid state 
image pick-up device provided with RGB stripe 
filters and having electronic shutter function. CCD- 

25 TG 402 delivers control signals and clock signals to 
individual circuits of the unit More specifically, 
CCD-TG 402 generates a shutter control signal for 
CCD 401, a clock signal for driving an image signal 
readout circuit, a clock signal for CDS 403, a clock 

30 signal for an A/D converter 404 and a clock signal 
for an address controller 406. CDS 403 samples 
the output image signal of CCD 401 to perform 
double correlation. The A/D converter 404 converts 
the output image signal of CCD 401 from analog to 

35 digital data. Although an 8-bit A/D converter 404 is 
employed in this preferred embodiment of the in- 
vention, a desired number of bits can be selected 
depending on the required image quality. An inter- 
nal memory 405 is an SRAM, for example, featur- 

40 ing a short access time. It reads serial data from 
CCD 401 and stores image data The internal 
memory 405 is provided with a working memory 
area to perform image data processing in addition 
to an image memory area having a capacity to 

46 store at least one frame of photographed image. 
The internal memory 405 also stores image data 
obtained through a data compression process per- 
formed by the processor 407 for image processing. 
The address controller 406 functions as fol- 

50 lows. When reading image data from CCD 401, the 
address controller 406 outputs a serial write ad- 
dress signal for the Internal memory 405 upon 
receiving a clock signal from CCD-TG 402, and 
then outputs an address signal to the internal mem- 

55 ory 405 after decoding an I/O output and address 
signal output from the processor 407. Furth r, the 
address controller 406 reads a serial clock signal at 
a low speed to write the processed imag data in 

6 
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an external storage medium such as the IC card 
110. Table ROM 408 is a memory device in which 
a factor to be used when applying white balance 
(hereinafter called WB) correction, i.e., WB correc- 
tion factor, and a factor to be used when applying 
color conversion for the printer and TV, i.e., y 
correction factor, are written in advance. These two 
kinds of correction will be discussed later. The 
processor 407 applies various kinds of digital signaJ 
processing as shown In FIG. 7 to the image data. 
The image data is stored in the internal memory 
405 according to a format illustrated in FIG. 8, and 
then is rewritten in the same addresses after the Ft, 
G and B components of the image data are passed 
through the WB correction, y correction, and com- 
pression processes. 

WB correction refers to a process in which 
color temperature information received from a WB 
sensor 412 is converted by a conversion factor 
prewritten in the table ROM 408, whereas y correc- 
tion refers to a process in which the color-con- 
verted data is further converted by a conversion 
factor prewritten in the table ROM 408. The data 
compression process goes as follows. Raw image 
data is first compressed to 2/3 after being sepa- 
rated into the luminance, or Y, signal and the color 
difference, or C (U, V)> signal. Next, the resultant 
signals are compressed to 1/2 after calculating 
differences of the Y, U and V values from their 
respective preceding values. After all, the whole 
data compression process is considered as a 
DYUV compression of the Compact Disc Interactive 
Media (hereinafter called the CD-i) system to com- 
press the image data to 1/3. The CD-I system can 
allow flexible, mutual access to various kinds of 
digital information including not only computer data 
but also audio signal and still image data. 

A buffer 409 is provided between the internal 
memory 405 and IC card 110 to temporarily store 
the image data output from the internal memory 
405. Address controller 410 generates read and 
write address signals for allowing the contents of 
the buffer 409 to be output and written on the IC 
card 110. 

Controlled by the CPU 301, a gate 411 per- 
forms switching of connections between the inter- 
nal memory 405, and IC card 110, and the proces- 
sor 407, or connects the internal memory 405 to 
the IC card 110. Indicated at 413 is an A/D con- 
verter for converting the analog signal derived from 
the WB sensor 412 into a digital signal. Indicated at 
210 is a built-in battery of the IC card 110. 

Now, operation of each unit Is explained below 
in further detail. When the start switch SR is turned 
on in the photography mode, the CPU 301 outputs 
a start signal to CCD-TG 402 while causing the 
light m asuring unit 303 to perform incident light 
measurement The exposure control unit 306 con- 
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trols exposure of the camera according to the ap- 
erture setting vaJue Av obtained from the result of 
light measurement. Then, it introduces light upon 
CCD 401 by outputting a shutter control signal to 
5 CCD-TG 402 depending on the exposure time data 
Tv. 

Upon completion of the above exposure pro- 
cess, the CPU 301 switches the address controller 
406 so as to output a serial signal. The CPU 301 

70 also outputs a read enable signal to CCD-TG 402. 
Consequently, the image data read into CCD 401 is 
transferred to the internal memory 405. When data 
transfer has been finished, the CPU 301 switches 
the address controller 406 to the processor side 

75 407 to perform communications. The CPU 301 then 
outputs command signals for causing signal pro- 
cessing such as WB correction, y correction as 
well as data compression for the image data as 
described in detail later with reference to FiG. 7. 

20 After these signal processing steps, the image data 
is stored again in the internal memory 405. 

In case the IC card 110 is set ready to store 
the image data, the CPU 301 connects the internal 
memory 405 to the IC card 110 by switching the 

25 gate 411. Also, the CPU 301 causes both address 
controllers 406 and 410 to output address signals. 
As a result, the image data in the internal memory 
405 is transferred to the IC card 110 via the buffer 
409. 

30 Now, the unit diagram of the printer section 

200 is described below referring to FIG. 5, 

An address controller 414 transfers the com- 
pressed image data obtained through individual 
steps 'of signal processing from the IC card 110 to 
35 a specified area of a processing work memory 416 
according to a command received from a proces- 
sor 415. What is meant by the specified area is 
that the data is sequentially stored in one line after 
another of the memory. On the other hand, the 
40 address controller 414 decodes an address signal 
coming from the processor 415 and delivers the 
resultant address signal to the work memory 416 in 
each step of signal processing described later. The 
work memory 416 is an SRAM, for example, featur- 
es ing a short access time. The work memory 416 is 
adopted for reading the compressed data from the 
IC card 110, to temporarily store the data and to 
store the results of signal processing. Table ROM 
417 stores a y correction factor for converting TV 
so image data into print image data, and predefined 
bit map data to be used for area quantization, 
which is explained later, to apply density correction 
to printout picture elements. The processor 415 
demodulates or expands the compressed data re- 
65 corded on the IC card 110 and converts it into a 
format to suit the printer. It also performs the afore- 
mentioned correction and area quantization by us- 
ing the data read from the table ROM 417. More 
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specifically, the compressed data is expanded to 
generate th luminance signal (Y) and the color 
difference signal (C) to be described later. From 
these signals, the processor 415 produces com- 
plementary color signals that will match the respec- 
tive ink colors of the printer. Then it performs 7 
correction suitable for the type of the printer In use 
based on the complementary color signals. Further, 
each color of each picture element is area-quan- 
tized by use of the bit map data stored in the table 
ROM 417. The resultant data is written in a line 
sequential access memory 418 to generate print 
data with a 4-dot line width* Each time the above 
signal processing is completed for one fine of print 
data, the processor 415 transmits a process end 
signal to the CPU 301. The compressed data ex- 
pansion process as used in the afore-mentioned 
CD-I system reproduces the original data by first 
calculating true color differences based on the data 
stored on the IC card 110 and then adding the 
color difference data to the immediately preceding 
values. When the compressed data expansion pro- 
cess is adapted to the ADCT system, which is 
described later, the original data is reproduced 
from the data recorded on the IC card 110 by a 
reversal of the conversion carried out in the com- 
pression process. 7-correction refers to a process 
in which image data produced for presentation on a 
TV screen is converted into a different form of 
image data suitable for the printer. Also, area quan- 
tization refers to a process in which color density of 
each picture element is converted into the number 
of dots to be printed within a 16-dot area com- 
posed of 4 dots by 4 dots. The resultant dot 
number data is sequentially transferred to the line 
sequential access memory 418. In this process, 
each 4x4 dot matrix segment is treated as a unit 
(or a picture element). 

The line sequential access memory 418 stores 
one line of 4x4 dot data of individual picture ele- 
ments and outputs one line of data (number of 
horizontal picture elements x 4) at a time to a 
printhead driver 419. The printhead driver 419, 
including a buffer 432 and a printhead drive circuit 
433 as described later (see FIG. 11), temporarily 
stores the above-mentioned image data in the buff- 
er 432, converting it into image data suitable for 
the printer, and outputing the resultant data to the 
thermal printhead 201. When heated in accordance 
with the image data received from the printhead 
driver 419, the printhead 420 transfers ink on exter- 
nal printing paper. 

Now, operation of each unit is described below. 

Print operation is started when the CPU 301 
detects a print start command in the print mode. 
When printing an image stored on the IC card 110, 
the address controller 414 transfers the com- 
pressed data for the print image from the IC card 
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110 to a specified area of the work memory 416. 
On the other hand, when an image stored in the 
internal memory 405 Is printed directly, a frame of 
print image (or page) in the interna! memory 405 is 

5 selected by the address controller 406 and trans- 
ferred into the work memory 416 via the gate 411 
and processor 416. Next, the CPU 301 sends a 
command signal to the processor 415 requesting it 
to carry out signal processing for printing. 

70 When receiving the command signal from the 
CPU 301, the processor 415 reads the image data 
from the work memory 416. The processor 415 
then applies the afore-mentioned signal processing 
to individual ink colors in the order of Cy (cyan), Ye 

15 (yellow), Mg (magenta) and Bk (black). Upon de- 
tecting the end of processing of one line of image 
data, the CPU 301 executes printout of that one 
line by controlling the line sequential access mem- 
ory 418 and thermal printhead 201. Each time 

20 printout of one line is completed, the CPU 301 
carries the thermal printhead 201 one line forward 
to prepare for printout of the succeeding line. Print- 
out of one frame of a single color image is accom- 
plished in this manner. After printout of the Cy 

25 (cyan) image is completed, the Ye (yellow), Mg 
(magenta) and Bk (black) images are printed in this 
order by repeating the similar printing process. 
Printout of one complete image is finished in this 
manner. 

30 As an alternative to the above process, the 
thermal printhead 201 may be advanced one line 
forward after printing each fine with all four colors. 
In this alternative printing manner, one frame of 
image is completed by a single longitudinal scan- 

05 ning. 

FIG. 6 is a unit diagram of a circuit for re- 
producing an image on a TV screen. An address 
controller 421 transfers the compressed image data 
from the JC card 110 to a specified area of an 

40 image output memory 423 according to a com- 
mand received from a processor 422. What is 
meant by the specified area is that the data is 
sequentially stored in one line after another of the 
memory, for instance. On one hand, the address 

45 controller 421 decodes an address signal coming 
from the processor 422 and outputs the resultant 
address signal to the image output memory 423 
when executing signal processing. On the other 
hand, the address controller 421 generates a serial 

so read address signal and a clock signal for a D/A 
converter 424 while a composite video signal is 
being output from the image output memory 423. 
The image output memory 423 is an SRAM, for 
example, which features a short access time. The 

66 image output memory 423 is adopted for reading 
the compressed image data from the IC card 110, 
to temporarily store the processed data in the 
course of signal processing, and to store the resul- 
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tant NTSC video signal. The processor 422 per- 
forms expansion of the compressed image data 
and generates an NTSC composite signal by en- 
coding the luminance signal (Y) and the color dif- 
ference signal (C) through the expansion process, 
which is accomplished in a similar way to the 
afore-mentioned process. In the above encoding 
process, the color difference signal (C) is modu- 
lated by a subcarrier and added to the luminance 
signal (Y). D/A converter 424 decodes the above- 
mentioned NTSC composite signal to obtain an 
analog TV signal. 75Q driver 425 is an impedance 
matching circuit by which the video output is 
matched with the TV input 

The following circuit description delineates the 
operations carried out when outputting the video 
signal to the TV, referring to the above unit dia- 
grams. 

When the TV reproduction mode is selected, 
the CPU 301 detects a change of mode and starts 
reproduction of image on the TV screen. When 
reproducing an image stored on the IC card 110 
via the TV output terminal (not illustrated), the 
compressed image data to be output to the TV is 
transferred to a specified area of the image output 
memory 423 by the address controller 421 . On the 
other hand, when reproducing an image stored in 
the internal memory 405 on the TV screen, a frame 
of image (or page) to be reproduced is selected 
from the internal memory 405 by the address con- 
trollers 406 and 421, and read into the image 
output memory 423 via the gate 41 1 and processor 
422. Subsequently, the CPU 301 enables the pro- 
cessor 422 and address controller 421 to commu- 
nicate with each other and sends a command sig- 
nal to the processor 422 requesting it to perform 
necessary signal processing for reproduction of 
image on the TV screen. 

Upon receiving the command signal from the 
CPU 301 , the processor 422 reads the image data 
one line after another out of the image output 
memory 423. The processor 422 then applies the 
signal processing described later to the image data 
and writes the resultant digital NTSC signal in the 
image output memory 423 again. At this time, 
horizontal and vertical synchronizing signals are 
added to the image data. In case the original image 
consists of a field picture of half the normal hori- 
zontal line density, a pseudo-frame image process- 
ing is applied to the image data when it is written 
in the image output memory 423, so that it looks as 
if one complete frame of image is recorded in the 
image output memory 423. The processor 422 
outputs a process end signal at the end of process- 
ing of each individual frame image. After detecting 
the process end signal, the CPU 301 switches th 
address controller 421 to the NTSC output mode. 
Thereupon, the image output memory 423 is set to 
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output an NTSC composite signal and the D/A 
converter 424 is activated to output an analog TV 
signal. 

Photographing, printing and output to the TV 
5 are executed in the respective modes described 
above. 

FIG. 7 is a flowchart showing how the image 
signal derived from CCD 401 is A/D-converted and 
how the resultant data is processed after it is 

10 written in the internal memory 405. 

First, WB correction is applied to the R and B 
signals in step #1 1 to bring them to the same level 
with the G signal. In this process, individual color 
signals are adjusted to the same level by using a 

15 color temperature factor determined by color tem- 
perature information derived from the afore-men- 
tioned WB sensor 412 and A/D converter 413 when 
photographing a reference white image obtained by 
projecting light of a set color temperature. This WB 

20 correction process is executed sequentially in a 
horizontal direction in units of three picture ele- 
ments (R, G, and B) 256 (768/3) times or one line 
at a time. 

Next in step #12, y correction is made to the 

25 G signal, and the R and B signals to which WB 
correction has already been applied. This y correc- 
tion is also executed sequentially in a horizontal 
direction in units of three picture elements (R, G, 
and B) one line at a time. 

30 After the above-mentioned WB and y correc- 

tions, matrix processing is applied to the signals in 
step #13 by using the functions shown below, for 
example, to generate the low frequency band lu- 
minance signal (Y) and color difference signals (R 

35 Y and BY) (#14): 

Y = 0.30R + 0.59G + 0.1 1B 
R-Y - 0.70R - 0.59G - 0.1 1 B 
B-Y = 0.89B - 0.59G - Q.30R 

Subsequently, the low frequency band lumi- 

40 nance signal (Y) is processed in step #15. Then, in 
step #16, the R, G and B signals are individually 
multiplied by appropriate coefficients to reduce al- 
iasing errors, and the levels of R, G and B that 
make up the dot sequential signal in the high 

45 frequency band are adjusted. As in the afore-men- 
tioned signal processing, the low frequency band 
(#15) and high frequency band (#16) luminance 
signals are also processed sequentially In a hori- 
zontal direction in units of three picture elements 

50 (R, G, and B) one line at a time. 

When the above processes have been com- 
pleted, pass bands of the color difference signal 
and luminance signal are limited as necessary in 
steps #17 and #18 in a sequential (or horizontal) 

55 direction one line at a time. Further, the low fre- 
quency band and high frequency band luminance 
signals obtained in steps #15 and #16 are added in 
the frequency domain to generate a combined lu- 
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minance signal (#19). This process of luminance 
signal generation is executed in a sequential (or 
horizontal) direction 256 times or one line at a time. 

Before the image can be reproduced on a TV 
screen on completion of the foregoing processes, a 
burst signal, and horizontal and vertical synchroniz- 
ing signals are added to the image signal to con- 
vert it to a standard television signal like the NTSC 
signal in steps #20 through #22. 

FIGS. 9A and 9B illustrate cross sections of 
principal parts of the printer sections 200 to show 
the printing an image on external paper. FIG. 10 
illustrates a configuration of a thermal transfer ink 
film 202. 

As shown in FIG. 9A. the printer section 200 is 
located just under the opening 104 of the camera 
body 101. As shown in FIG. 9B, the printer section 
200 Is arranged in such a manner that the thermal 
transfer ink film 202 is supplied in the direction of 
an arrow B from a supply roller 203 to a take-up 
roller 204 and a color detecting sensor 205 can 
detect the current print color. The thermal prin- 
thead 201 prints an image by writing the right color 
in the right position by the heat transfer process 
through the thermal transfer ink film 202 as it scans 
across external paper G placed upon the opening 
104 in the direction of an arrow C according to the 
image data. This scanning process is performed for 
each of the afore-mentioned four colors. A com- 
plete printout of a photographed image is obtained 
by repeating the scanning process four times to 
superimpose four discrete color images. 

As shown in FIG. 10. cyan, yellow, magenta 
and black ink areas, for example, are arranged in 
order on the surface of the thermal transfer ink film 
202 at regular intervals of which width is equivalent 
to or greater than that of the print area. With this 
arrangement, individual color images are printed 
with the respective color signals output from the 
line sequential access memory 418 to the thermal 
printhead 201. 

When printing an image, the operator turns the 
lid 105 toward the camera body 101 as shown in 
FIG. 9B and presses the control button 103 while 
holding down the external printing paper G placed 
upon the opening 104. When the control button 
103, or switch SR. is turned on, the printer section 
200 starts the above-mentioned printing sequence 
and an image is printed out on the external printing 
paper G. Squeezed evenly by the lid 105 over the 
entire area, the external printing paper G will not be 
displaced by the printing action of the printer sec- 
tion 200 nabling printout free from color misalign- 
ment problems. Further, since the thermal prin- 
thead 201 is pressed against the external printing 
paper at an appropriate steady pressure by the 
above-mentioned lid 105, colors are heat-trans- 
ferred at a constant density resulting in beautiful 



outputs. 

FIG. 11 is a block diagram showing the con- 
figuration and operation of the printer section. 

Overall operation of this section is controlled 

s by the CPU 301. Indicated at 431 is a print data 
generating section including the afore-mentioned 
processor 415, line sequential access memory 418. 
As already described, a buffer 432 converts parallel 
data of the bit number of one line supplied from 

to the line sequential access memory 418 into serial 
data and outputs it to the printhead drive circuit 
433. Using the output of the buffer 432, the prin- 
thead drive circuit 433 heats and drives the thermal 
printhead 201. 

75 A mechanism control circuit 434 controls in- 
dividual mechanical elements of the printer section 
200 shown in FIG. 9 A based on the commands 
from the CPU 301 and connected to a printhead 
driving pulse motor 435 which drives the thermal 
20 printhead 201 in its scanning direction, a thermal 
transfer film take-up motor 436 which drives the 
take-up roller 204 of the thermal transfer film 202. 
and the color detecting sensor 205. 

Operation of individual circuits is described be- 
25 low referring to the above unit diagram description. 

Upon detecting that the camera is set to the 
print mode, the CPU 301 transmits a print com- 
mand signal to the printhead drive circuit 433. In 
accordance with the print command signal from the 
30 CPU 301, the printhead drive circuit 433 produces 
a heating signal to be applied to the thermal prin- 
thead 201 by using one line of dot data received 
from the buffer 432 so that a cyan image of the 
first line is printed. Then the thermal printhead 201 
•35 is carried one line forward by the printhead driving 
pulse motor 435. Printout of a complete image of 
the first color, or cyan, is accomplished by al- 
ternately printing a line of cyan and advancing the 
thermal printhead 201. Thereupon, the CPU 301 
40 activates the printhead driving pulse motor 435 to 
bring the thermal printhead 201 back to the refer- 
ence position, or the first line, and causes the 
thermal transfer film take-up motor 436 to take up 
the thermal transfer ink film 202 by the length of 
45 one color area to set to yellow. Printout of a com- 
plete yellow image is accomplished by alternately 
printing a line of yellow and advancing the thermal 
printhead 201 in the same way as above. A similar 
process is performed for magenta and black to 
so reproduce a complete image by combination of 
colors. As already-mentioned, it is also possible to 
sequentially print cyan, yellow, magenta and black 
one line after another. 

FIGS. 12A, 12B show a second camera of the 
55 present invention, having a built-in printer. 

FIG. 12A is a perspective view of the second 
camera showing a printer section of the second 
cam ra is not expanded. FIG. 12B is another per- 
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spective view of the second camera showing the 
printer section is expanded. 

Common part numbers are used in FIGS. 12A 
and 12B to identify the same parts. 

Provided on front of the camera body 1101 are 
an object lens 1102 with switchable focal distance, 
a flash aperture 1107 and a viewfinder iens 1109. 
At an approximate position on a top of the camera 
body 1101 is provided a display window 1106 
including a LCD. When photographing a subject 
with the camera, the display window 1 1 06 indicates 
the photography mode status, the frame number, a 
warning against saturation of the internal memory 
capacity of the camera, etc. On the other hand, the 
display window 1106 shows the print mode status, 
the frame number of the printed image, print in 
process and print complete status indications as 
well as the image reproduced from the internal 
memory of the camera during the print process. 

Also, provided on the top of the camera body 
1101 are a dual-function start button 1103 which 
works as a photographing start button when 
photographing an image and as a printout start 
button when printing an image, an ON/OFF switch 
1111 adopted for turning on and off the camera, 
switches 1113 and 1114 adopted for setting the 
object lens 1102 to the telephoto and wide-angle 
focal positions respectively when photographing a 
subject, an erasure switch 1115 adopted for eras- 
ing an image stored in the internal memory, and a 
TV output on/off switch 1116. 

A TV output terminal 1110 is provided on a 
side of the camera body 1101. 

The switches 1113 and 1114 are also adopted 
for sequentially advancing the frame in the normal 
and reverse orders respectively when printing or 
reproducing recorded images on the TV screen. 

A movable member 1101a is provided on a 
side of the camera body 1101 for accomodating a 
built-in printer, which is withdrawn in the direction 
of an arrow when printing. 

Referring to FIG. 12B, a thermal printhead 
(shown at 1201 in FIGS. 15A and 15B), a thermal 
transfer ink film 1202 and a printing frame 1206 
(hatched part), or an opening located at an appro- 
priate lower position facing external printing paper, 
come into view when the movable member 1101a 
is drawn out. If the printout start button 1103 is 
pressed in this state, the thermal printhead 1201 
starts to scan while moving In the arrow direction. 
Thus, the desired image is printed on paper placed 
just beneath the printing frame 1206. The thermal 
transfer ink film 1202 is supplied from a supply 
roller 1203 toward a take-up roller 1204. The ther- 
mal transfer ink film 1202 has a sufficient width to 
cover the printing frame 1206. The thermal prin- 
thead 1201 used in the second camera is of a one- 
dimensional type, of which longer axis is parallel 
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with the side of the printing frame 1206 (or per- 
pendicular to the arrow direction shown). 

To indicate the printing position to the operator, 
paper positioning lines 1207 are marked on the 

6 rear and right sides of the movable member 1101a. 
The paper positioning lines 1207 are marked on 
the rear and right sides of the movable member 
1101a at exact positions where the edges of the 
printing frame 1206 in both the longitudinal and 

io lateral directions are projected. Such paper posi- 
tioning marks are not necessarily required to in- 
dicate the edges of the printing frame 1206 but 
may indicate the centers of its sides or the whole 
printing area. 

76 FIG. 13 is a block diagram of the second 

camera. 

Referring to FIG. 13, a system controller 1301 
(hereinafter called the CPU) through a power sup- 
ply unit 1307 correspond to the system controller 

20 301 through power the supply unit 307 shown in 
the first camera respectively, and they perform the 
same operations in principle. Indicated at 1302 is a 
unit comprising a solid state image pick-up device 
(hereinafter called the CCD) into which a photo- 

26 graphed image is stored and associated circuits 
which drive the CCD and perform processing of 
input image, recording of image data into an inter- 
nal memory and printing operation. 

Switches SM through SE perform the same 

30 operations as switches SM through SE (with the 
only exception of a switch SC) described in the 
first camera. 

Namely, the switch 1103 corresponds to a 
switch SR, the switch 1111 corresponds to switch 

35 SM, the switch 1113 corresponds to a switch ST, 
the switch 1114 corresponds to a switch SW f the 
switch 1115 corresponds to a switch SE, and the 
switch 1116 corresponds to a switch SV. Also, a 
switch SP is activated when the movable member 

40 1101a is withdrawn from the camera body. The 
second camera is not provided with the switch SC 
of the first camera because the second camera is 
not mountable with an IC card. 

The start switch SR and switches ST and SW 

45 are changed by the CPU 1301 in accordance with 
the positions of the movable member 1101a. The 
positions of the movable member 1101a are de- 
tected based on outputs of the switch SP. Since 
the outputs of the switches SP, ST, SW and SV are 

so connected to the inputs of an AND circuit AN1, 
interrupt (INT) operations to be described later are 
carried out rf any of these switches is turned on. 

Next, FIG. 14 is a unit diagram of the CCD, 
memory and print r section. FIG. 14 corresponds 

55 to FIGS. 4 through 6 of the firstjcamera. 

Referring to FIG. 14, CCD 1401 through table 
ROM 1408, WB sensor 1412 and A/D converter 
1413 correspond to the CCD 401 through table 
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ROM 408, WB sensor 412 and A'D converter 413 
of the first camera respectively. Also, line sequen- 
tial access memory 1418. buffer 1419, printhead 
1201, address controller 1421, image output mem- 
ory 1423 and D/A converter 1 424 correspond to the 
line sequential access memory 418, buffer 419, 
printhead 201 , address controller 421 , image output 
memory 423 and D/A converter 424 of the first 
camera respectively. 

Now, photographing, printout and TV output 
operations are described below. 



(1 ) Photographing operation 

When the start switch SR is turned on in the 
photography mode, the CPU 1301 outputs a start 
signal to CCD-TG 1402 while causing the light 
measuring unit 1303 to perform incident light mea- 
surement The exposure control unit 1306 controls 
exposure of the camera according to the aperture 
setting value Av obtained from the result of light 
measurement. Then, it introduces light upon CCD 
1401 by outputting a shutter control signal to CCD- 
TG 1402 depending on the exposure time data Tv. 

Upon completion of the above exposure pro- 
cess, the CPU 1301 switches the address controller 
1406 so as to output a serial signal. The CPU 1301 
also outputs a read enable signal to CCD-TG 1 402. 
Consequently, the image data read into CCD 1401 
is transferred to the internal memory 1405. When 
data transfer has been finished, the CPU 1301 
switches the address controller 1406 to the proces- 
sor side 1407 to perform communications. The 
CPU 1301 then outputs command signals to apply 
signal processing to the image data, as described 
in detail later with reference to a flowchart of FIG. 
17. The processed image data is stored again in 
the internal memory 1 405. 

One photographing cycle is completed by the 
above procedure. Thereupon, the CPU 1301 re- 
quests the address controller 1406 to switch the 
write address of the internal memory 1 405 to the 
next frame and waits for the start of the succeeding 
photographing cycle. 



(2) Printout operation 

The CPU 1301 start printout operation upon 
detecting a print start command signal in the print 
mode. 

First, the CPU 1301 causes the address con- 
troller 1 406 to select a page in the internal memory 
1405 where the image to be printed is stored, and 
sends a command signal to the processor 1407 
requesting it to carry out signal processing for 
printing. 



Upon receiving a command signal from the 
CPU 1301, the processor 1407 performs 7 correc- 
tion at first, and then reads the image data out of 
the internal memory 1405, Subsequently, the pro- 

s cessor 1407 performs the afore-mentioned area 
quantization to individual ink colors in the order of 
Cy (cyan), Ye (yellow), Mg (magenta) and Bk 
(black). In this signal processing, image data of 
cyan is generated at first. Then, it is area quantized 

10 by use of the data programmed in the table ROM 
1408, and the resultant data is written in the line 
sequential access memory 1418. Each time the 
above signal processing is completed for one line 
of print data, the processor 1407 transmits a pro- 

15 cess end signal to the CPU 1301. Upon detecting 
the end of processing of one line of image data, 
the CPU 1301 executes printout of that one line by 
controlling the buffer 1419 and thermal printhead 
1201. Each time printout of one line is completed, 

20 the CPU 1301 carries the thermal printhead 1201 
one fine forward in the direction of an arrow shown 
in FIG. 1 2B to prepare for printout of the succeed- 
ing line. Printout of one frame of a single color 
image is accomplished in this manner. After print- 

25 out of the Cy (cyan) image is completed, the Ye 
(yellow), Mg (magenta) and Bk (black) images are 
printed in this order by repeating the similar print- 
ing process. Printout of one complete image is 
finished in this manner. 

30 As an alternative to the above process, the 

thermal printhead 1201 may be advanced one line 
forward after printing each line with all four colors. 
In this alternative printing manner, one frame of 
image is completed by a single longitudinal scan- 

35 nlng. 



(3) TV output operation 

40 When the TV reproduction mode is selected, 

the CPU 1301 detects a change of mode and starts 
reproduction of image on the TV screen. The CPU 
1301 causes the address controller 1406 to select 
a frame in the internal memory 1405 where the 

45 image to be reproduced on the TV is stored. On 
the other hand, the CPU 1301 enables the proces- 
sor 1407 and address controller 1421 to commu- 
nicate with each other and sends a command sig- 
nal to the processor 1407 requesting it to perform 

50 necessary signal processing for reproduction of 
image on the TV screen. 

Upon receiving the command signal from the 
CPU 1301, the processor 1407 reads the image 
data one line after another out of the internal mem- 

55 ory 1405. Th processor 1407 th n applies th 
signal processing described later to the image data 
and writes the resultant NTSC signal in the image 
output memory 1423, At this tim , horizontal and 
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On the other hand, on-screen alphanumeric 
data such as frame number, print in process or 
print complete status information received from the 
CPU 1301 is processed in the processor 1407 and 
stored in the character data output memory 1427. 5 
Then, the alphanumeric data output from the char- 
acter data output memory 1427 and the image data 
output from the image output memory 1423 are 
combined into a single picture in the video mixer 
1 428. As a result each image is displayed with its 10 
frame number. The mixed image data is delivered 
through the D/A converter 1424 to the display unit 
1429 for on-screen presentation. When the start 
switch SR is turned on after the image is presented 
on the display window 1106 as explained above, 75 
the same image is printed through the afore-men- 
tioned procedure. 

Now, operations of the first and second cam- 
eras will be described in accordance with 
flowcharts shown in FIGS. 17A through 21. 20 

It will be noted that components mentioned in 
the following descriptions refer not only to the 
components of the first camera but also to the 
components of the second camera although the 
later-mentioned components carry reference nu- 25 
merals of the first camera. 

Operation of the camera is controlled by the 
CPU 301 and a program stored in a ROM (not 
illustrated) connected to the CPU 301 . 

A START routine shown in FIGS. 17A and 17B $0 
is executed when a power supply is mounted to 
the camera body 101. 

More specifically, it is checked whether the 
main switch SM Is turned on at first (#100). If the 
main switch SM is in the OFF-state (No in Step 35 
#100), this routine proceeds to Step #101 and 
prohibits any interrupt operation, and then resets 
the flag in Step #102. If any image or message is 
displayed on the display window 106 and indicator 
117, the indications are cleared (#103), and this 40 
routine returns to Step #100 and waits until the 
main switch SM is turned on. When the main 
switch SM is turned on (Yes in Step #100), or if it 
has already been in the ON-state when the power 
supply is mounted, an interrupt operation is al- 45 
lowed (#104) and this routine proceeds to Step 
#105. 

In Step #105, it is checked whether the start 
switch SR is turned on. If the start switch SR is not 
turned on (No in Step #105), this routine returns to so 
Step #100. and repeats Steps #100 through #104. 
If, however, the start switch SR is turned on (Yes in 
Step #105), CCD 401 is powered on (#106). In 
short, the power supply unit 307 provides a high 
voltage VH to the CCD upon receiving a signal (P) 55 
sent from the CPU 301. As soon as the power is 
supplied, a command signal is output to CCD-TG 
402 to initialize CCD 401 so as to remove residual 



charges in CCD 401 (#107). Next, the light measur- 
ing unit 303 measures incident light in order to 
calculate exposure time Tv and aperture setting 
value Av (#108). Also, the subject is checked to 
see if it is a low luminance object or not (#109) 
based on the light measurement data. In case the 
subject is Judged to be a low luminance object 
(Yes in Step #109), flash glow timing is calculated 
from the light measurement data (#111) in order to 
use the electronic flash when photographing. Next, 
it is checked whether a charging capacitor in the 
flash circuit 305 is charged with sufficient electric 
energy. If it is not fully charged (No in Step #112), 
an uncharged flag is set to "1" to start charging 
(#113. #114). this routine proceeds to Step #115 
upon completion of charging (Yes in Step #112). 
Charging is stopped when it has been verified that 
the capacitor has been fully charged in Step #115, 
and in Step #116, it is checked whether the un- 
charged flag is set to "1 If the uncharged flag has 
already been set to "1" (Yes in Step 116), it is se 
to "0" in Step #117 and this routine is kept in 
standby until the start switch SR is turned off 
(#118). When the start switch SR is turned off (Yes 
in Step #118). this routine returns to Step #100 and 
the so-called release lock is carried out. On the 
other hand, if the uncharged flag is in "0" in Step 
#116, this routine proceeds to Step #119 and a 
sub-routine titled "Exposure control 2" shown in 
FIGS 20A and 20B is executed. 

Now. referring to FIGS 20A and 20B, any inter- 
rupt operation is prohibited in Step #401 at first, 
and exposure time Tv and aperture setting value 
Av calculated from the above-mentioned light mea- 
surement data are output to the exposure control 
unit 306 (#402). Based on these data, the exposure 
control unit 306 drives the diaphragm of the cam- 
era 101 and exposes CCD 401 by outputting a 
shutter control signal to CCD-TG 402 according to 
exposure time Tv. When a signal indicating the 
start of release (start of exposure) has been re- 
ceived from the exposure control unit 306 (#403). 
its internal timer is started (#404) according to the 
flash glow timing obtained in Step #111. The elec- 
tronic flash is designed to glow after a certain time 
has elapsed from the start of exposure of CCD 401. 
Next, It is checked whether a release end signal 
has been received from the exposure control unit 
306 (#405). This judgment is made because the 
above-mentioned exposure time Tv is just an es- 
timated value. If the luminance of the subject sud- 
denly increases while the flash glow timer is count- 
ing down, the exposure control unit 306 may output 
a release end signal even though the flash glow 
timing has not been reach d. Accordingly, the pur- 
pose of the above process is to terminate the 
exposure operation without causing the electronic 
flash to glow in case the exposure control unit 306 
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has output a release end signal before the flash 
glow timing is reached (No in Step #406 and Yes in 
Step #405). In contrast if the flash glow tinning is 
reached before the release operation is completed 
(Yes in Step #406), the electronic flash is caused to 5 
glow and a release end signal is output to the 
exposure control unit 306 (#407, #408) to terminate 
the exposure operation. 

When the above exposure process has been 
completed, it is checked whether a card flag is set 10 
to "1 " in Step #409. If the value is "1 n (Yes in Step 
#409), the image signal read into CCD 401 is 
written on the iC card 110 mounted on the camera 
(#411). If the flag is "0", the image signal read into 
CCD 401 is written into the internal memory 405 of 76 
the camera 101 (#410). 

It will be noted that in the second camera, this 
routine skips directly from Step #408 to Step #410 
since the second camera is not provided with an IC 
card. When the storage capacity of the internal 20 
memory 405 is saturated (Yes in Step #416). a 
visual or an audible warning is generated (#417). 

It is checked whether the storage capacity of 
the IC card 110 is saturated after the image signal 
has been written on the IC card 110. If it is satu- 25 
rated (Yes in #412), the card flag is set to M 0 n in 
Step #413 while a warning is produced in Step 
#414. Address of the internal memory 405 can be 
linked to that of the IC card 110 so that the 
photographer is alerted of saturation of the IC card 30 
110 and the photographed image signal overflow- 
ing thereafter is written in the interna! memory 405 
instead of the IC card 110. On completing the 
above processes, this sub-routine returns to the 
main routine after enabling an interrupt operation in 35 
Step #415. 

If the subject is judged not to be a low lu- 
minance object (No in Step #109), a sub-routine 
shown in FIGS. 19A and 19B, in which the elec- 
tronic flash does not glow, is executed (#110). 

Referring to FIGS. 19A and 19B, any interrupt 
operation is prohibited in Step #301 at first, and 
exposure time Tv and aperture setting value Av 
calculated from the afore-mentioned light measure- 
ment data are output to the exposure control unit 
306 (#302). Based on these data, the exposure 
control unit 306 drives the diaphragm of the cam- 
era 101 and exposes CCD 401 by outputting a 
shutter control signal to CCD-TG 402 according to 
exposure time Tv. When a signal indicating the 
start of release (start of exposure) has been re- 
ceived from the exposure control unit 306 (#303), a 
timer is started to count a blurring limit time (#304). 
The blurring limit time, which defines the maximum 
exposure time within which photographing can be 
properly made without blurring, is counted in case 
a relatively long xposure time is required. After 
starting the timer, it is checked whether a rel ase 



end signal is output from the exposure control unit 
306 (#305) while the timer is counted down as in 
the case of flash assisted exposure explained ear- 
lier. If exposure time Tv is reached (No in Step 
#306) before the blurring limit time elapses, the 
exposure control unit 306 outputs a release end 
signal (Yes in Step #305) to terminate the exposure 
operation. On the other hand, if the timer com- 
pletes countdown before the release operation is 
finished (Yes in Step #306). it is determined that 
the blurring limit time has been reached and a 
forced shutter close signal is output to the expo- 
sure control unit 306 (#307) to terminate the expo- 
sure operation. 

When the above exposure process is com- 
pleted, it is checked whether a card flag is set to 
"1" in Step #308 in the same manner as Steps 
#409 through #417 in the "Exposure Control 2" 
sub-routine. If the card fiang is set to "1" (Yes in 
Step #308), the image signal stored in CCD 401 is 
written on the IC card 110 mounted on the camera 
(#310). If the card flag is set to "0". the image 
signal stored in CCD 401 is written into the internal 
memory 405 of the camera 101 (#309). 

It will be noted that in the second camera, this 
sub-routine skips directly from Step #307 to Step 
#309 since the second camera is not provided with 
an IC card. When the storage capacity of the 
internal memory 405 is saturated (Yes in Step 
#315), a visual or an audible warning is generated 
(#316). 

It is checked whether the storage capacity of 
the IC card 110 is saturated after the image signal 
is written on the IC card 110. If it is saturated (Yes 
in #311), the card flag is set to "0" in Step #312 
while a warning is produced in Step #313. On 
completing the above processes, this sub-routine 
returns to the main routine after enabling an inter- 
rupt operation in Step #314. 

Now. referring again to the flowchart in FIGS. 
17A 17B, and 17C. upon completing the exposure 
control sub-routine of Step #110 or #119, the rou- 
tine proceeds to Step #120 where the frame num- 
ber is incremented by one and displayed on the 
indicator 117. It will be noted that in the second 
camera, various status indications are displayed on 
the display window 106 together with the image. 
When photographing of all the frames is finished 
and the storage capacities of the IC card 110 and 
internal memory 405 are saturated (Yes in Step 
#121), the photographer is alerted with a visual or 
an audible warning in Step #122. If images can still 
be stored, warning is not be generated. 

Then, the routine proceeds to Step #123 and 
i waits until the start switch SR is turned off. When 
the start switch SR is in OFF-state (Yes in Step 
#123), CPU 301 outputs a signal (P) to turn off the 
power supply to CCD 401 and finish photographing 
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of one frame (#124). After the above Steps, it is 
checked whether the electronic flash Is already 
charged with sufficient electric energy to perform 
subsequent photographing (#125). If it is not fully 
charged (No In Step #125), an uncharged flag is 
set to °1" and charging is started to complete 
charging (#126, #127). When charging is complet- 
ed (Yes in Step #1 25), the uncharged flag is set to 
"0" to stop charging (#128, #129). Thereupon, the 
routine returns to Step #100 and repeats the same 
sequence as Steps #100 through #129 explained 
above. 

Referring to the flowcharts of FIGS. 18A 
through 18D, interrupt opeations after Step #104 
will be described. 

An interrupt operation is executed when any of 
the following switches is turned on; the switch SC 
for detecting existence/'inexistence of the IC card 
110 (except for the second camera), the switch SP 
for detecting a transfer to the print mode, the 
switch SV for requesting reproduction of image on 
a TV screen, and the access switches ST and SW. 

When an interrupt operation is executed, it is 
checked whether the uncharged flag has already 
been set to "1 " in Step #201. If the value is "1", it 
is determined that an interrupt operation is com- 
manded during the time that the capacitor is being 
charged. If the flag is "0", this interrupt routine 
skips Step #202 and it is checked whether the 
switch SC is in ON-state in Step #203. If the switch 
SC is still in OFF-state (No in Step #203), the card 
fiag is set to "0" and it is determined that the IC 
card 110 is not mounted on the camera and an 
indication that the IC card is not mounted is dis- 
played (#205, #206). 

On the other hand, if the switch SC is in ON- 
state (Yes in Step #203), an IC card installation 
sub-routine is executed in Step #204. It will be 
noted that the second camera does not require 
Steps #203 through #206. 

FIG. 21 is a flowchart showing the IC card 
installation sub-routine. 

In Step #501 of this sub-routine, a memory 
map showing the status of image data storage in 
the IC card 110 is read out to check whether the 
storage capacity is already saturated, or whether 
an excess memory area is available to store more 
image data. If there is an area to store additional 
image data (No in Step #502), the card flag is set 
to "1" and an IC card existence indication is dis- 
played (#503. #504). If the memory capacity of the 
IC card 110 is already saturated (Yes in Step 
#502), the card flag is set to "0" and a warning is 
given to the photographer (#505, #506). Subse- 
quently, this sub-routine returns to the main rou- 
tine. 

Now, returning to FIGS. 18A through 18D, it is 
checked wh th r the switch SP is turned on. When 



the switch SP is in ON-state (Yes in Step #207), it 
is determined that the camera is set in the print 
mode and this routine proceeds to Step #208. If 
the switch SP is still in OFF-state (No in Step 

s #207), this routine proceeds to Step #229. In Step 
#208, an indication that the camera is in the print 
mode is displayed and ft is checked whether the 
access switch ST is turned on (#209). This routine 
proceeds to Step #210 when the access switch ST 

70 is in ON-state (Yes in Step #209), this routine 
proceeds to Step #215. When the access switch 
ST is kept its state or is turned off (No in Step 
#209), this routine proceeds to Step #21 5. 

In Step #210, it is determined that the access 

ts switch ST is pressed and the frame number is 
incremented by one and is presented on the in- 
dicator 117. On the other hand, the address con- 
troller 421 outputs the address data corresponding 
to the updated frame number in order to reproduce 

20 the Image of the relevant frame number (#211). 
Waiting for a moment in Step #21 2 while the above 
operations are carried out, the display window 106 
is operated to monitor the image information cor- 
responding to the current frame number (#213). 

25 Then, this routine returns to Step #209, the frame 
number is incremented each time the access 
switch ST is pressed, and the corresponding image 
is presented on the display window 106. This rou- 
tine repeats these steps each time the access 

30 switch ST is pressed. On the other hand, it is 
checked whether the access switch ST Is In ON- 
state In Step #215. This routine returns to Step 
#209 when the access switch ST is in ON-state 
(Yes in Step #215). This routine proceeds to Step 

36 #216 when the access switch ST is in OFF-state 
(No in Step #215). 

Next, this routine proceeds to Step #217 when 
the access switch SW is turned on (Yes in Step 
#216) instead of the access switch ST. When the 

40 access switch SW is kept Its state or turned off (No 
in Step #216), this routine proceeds to Step #222. 

in Step #217. it is determined that the access 
switch SW is pressed, the frame number is de- 
cremented by one and is presented on the indica- 

45 tor 117 . On the other hand, the address controller 
421 outputs the address data corresponding to the 
updated frame number In order to reproduce an 
image of the relevant frame number (#218). Wait- 
ing for a moment in Step #219 while the above 

so operations are carried out, the display window 106 
is operated to monitor the image information cor- 
responding to the current frame number (#220). 
Then, this routine returns to Step #216, the frame 
number is decremented by one when the access 

55 switch SW is pressed and the corresponding image 
is presented on the display window 106. This rou- 
tine repeats these steps each time the access 
switch SW is pressed. On th oth r hand, in Step 

16 
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#222, It Is checked whether the access switch SW 
is in ON-state. When the access switch SW is in 
ON-state, this routine returns to Step #216 When 
the access switch SW is in OFF-state (No in Step 
#222), this routine proceeds to Step #250. 

In Step #250, it is checked whether the erasure 
switch SE is turned on. When the erasure switch 
SE ,s turned on (Yes in Step #250), the image 
currently monitored on the display window 106 is 

^JL* 0 ™* 9 ,C Cafd 110 0r in,ernal m ^mory 
wo (ff<j5i). Then, this routine returns to Step #203 
If, however, the erasure switch SE is not turned on 
(No in Step #250). this routine proceeds to Step 
#223 and it is checked whether the start switch SR 
is turned on. 

If the start switch SR is not turned on (No In 
Step #223), it is determined that printout is not 
required, this routine returns to Step #203 and 
repeats the above steps. On the contrary, if the 
start switch SR is turned on (Yes in Step #223) a 
print command signal is output to the processor' in 
the unit 302 (#224) to start printout operation. On 
receding this signal, the processor causes the 
printer section to start printing. An indication that 
pnntout operation is being executed is presented 
on the indicator 117 while the printout operation is 
executed (#225. #226). Subsequently, this routine 
warts until the printout operation is completed in 
btep #227 and a print end indicator is lit (#228) 

t£ a .« rint 9nd Si9nal is output < Yes in Step 
#227). After pnnting one frame of image through 

the above processes, this routine returns to Step 

On the other hand, if the switch SP is not 
turned on in Step #207, it is determined that print- 
out is not required and this routine proceeds to 
Step #229. In Step #229. it is checked whether the 
switch SV for reproduction on the TV is in ON- 
state. If the switch SV for reproduction on the TV is 
not in ON-state (No in Step #229), it is determined 
that reproduction of image on the TV screen is not 
required and this routine proceeds to Step #241 

?„ n «H 9 -^ n , tra I y ' " the switch SV for ^Production 
on the TV is in ON-state (Yes In Step #229), this 
routine proceeds to Step #231 via Step #230 
In this reproduction mode, it is checked wheth- 

%S w!! eSS . 1 ? Witoh ST ° r SW ,s pressed ( #2 31. 
#236). When the access switch ST is in ON-state 

(Yes in #231), the frame number is incremented by 
one and displayed. On the other hand, the address 
controller 421 outputs the address data corre- 
sponding to the updated frame number in order to 

m U S^t n H 0t ° f thS re,eVam frame number 
(#232, #233). Subsequently, the TV is operated to 

monitor the image information corresponding to the 

current frame number (#234) in the same mann r 

as explained earlier. Then, this routine returns to 

Step #231 and repeats these steps each time the 



access switch ST is pressed. On the other hand, in 
Step #235, it is checked whether the access switch 
ST is in ON-state. When the access switch ST is in 
ON-state (Yes in Step #235), this routine returns to 
6 Step #231. When the access switch ST is in OFF- 
state (No in Step #235), this routine proceeds to 
Step #236. 

Next, this routine proceeds to Step #237 when 
the access switch SW is in ON-state (Yes in Step 
10 #236) instead of the access switch ST. This routine 
proceeds to Step #240 when the access switch SW 
is kept its state or turned off (No in Step #236) 

In Step #236, it is determined that the access 
swrtch SW is pressed, the frame number is de- 
m cremented by one and is displayed. Simultaneous- 
ly, the address controller 421 outputs the address 
data corresponding to the updated frame number 
in order to reproduce an image of the relevant 
frame number (#238). Subsequently, the image in- 
20 formation corresponding to the current frame num- 
ber (#239) is presented on the TV screen in the 
same manner as explained earlier. Then, this rou- 
tine returns to Step #236. This routine repeats 
these steps each time the access switch SW is 
25 pressed. In Step #240, it is checked whether the 
access switch SW is in ON-state. This routine 
returns to Step #236 when the access switch SW is 
m ON-state (Yes in Step #240). This routine pro- 
ceedsto Step #252 when the access switch SW is 
30 in OFF-state (No in Step #240). 

In Step #252. it is checked whether the erasure 
switch SE is in ON-state. When the erasure switch 
,s ON -state (Yes in Step #252). the image 
currently monitored on the TV screen is erased 

35 S^' C .t^ 110 ° r intemal mernorv «6 
KVdbi). Then, this routine returns to Step #203 If 

however the erasure switch SE is not in ON-stete 

Step , #203 eP #252) ' th ' S ' r0Utin9 retUmS dirSCtly t0 
<o Steps after Step #241 show a checking routine 

for the access switches ST and SW when the 
camera is set in the photography mode. When the 
access switch ST is in ON-state (Yes In Step 
#241), the focal distance of the object lens 102 is 
<s set to the telephoto position (#242). When the 
access switch SW is in ON-state (Yes in Step 
#243), the object lens 102 is set to the wide-angle 
position (#244). If both the access switches ST and 
SW are in OFF-state, the object lens 102 is left at a 
so cunent focal position. At the end of the above 
interrupt routine, it is checked whether the un- 
charged flag is set to "1" (#245). If the uncharged 
flag .s set to "1", this routine resumes the charging 
process (#246), which is interrupt d when the inter- 
ss njpt operations are executed without fully charging 
tiie capacitor of th el ctronic flash, and returns to 
the main routine. If th uncharged flag is s t to "0" 
this routine directly returns to the main routine 
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Although digital memories are used as storage 
media in the above preferred embodiments, analog 
memories may be used. For example, a floppy 
disc may be employed instead of the IC card 110 
used in the first camera. Also, in the second cam- 
era, although an internal memory is used as stor- 
age medium, it is possible to use a memory re- 
movably mountable on the camera body. 

The above preferred embodiments of the 
present invention employ the thermal transfer print- 
ing manner. Alternatively, it is possible to use a 
thermal printer, sublimation type printer or melt out 
type printer. Also, a black and white printer may be 
used instead of the color printer. 

Although the present invention has been fully 
described by way of example with reference to the 
accompanying drawings, it is to be understood that 
various changes and modifications will be apparent 
to those skilled in the art Therefore, unless other- 
wise such changes and modifications depart from 
the scope of the present invention, they should be 
construed as being included therein. 



Claims 

1. Camera capable of recording and reproduc- 
ing a photographed image comprising: 

storage means for storing a photographed image; 
and 

reproduction means for reproducing an photo- 
graphed image stored in the storage means on 
external reproduction paper. 

2. Camera according to Claim 1 wherein the 
reproduction means is a printer. 

3. Camera according to Claim 1 further com- 
prising: 

a reproduction head for reproducing the photo- 
graphed image on the external reproduction paper; 
transfer means for transferring the photographed 
image from the storage means to the reproduction 
head; 

an opening portion facing the external reproduction 
paper; 

driver means for running the reproduction head 
within the opening portion; and 
indication means for indicating a reproducing posi- 
tion on the external reproduction paper. 

4. Camera according to Claim 2 wherein the 
printer has a thermal transfer device. 

5. Camera according to Claim 1 wherein the 
storage means is a digital memory. 

6. Camera according to Claim 5 wherein the 
digital memory is removably mountable on the 
camera. 

7. Camera according to Claim 1 wherein the 
reproduction means Is a color printer. 

8. Camera capable of recording and reproduc- 



ing a photographed image comprising: 
storage means for storing a plurality of photo- 
graphed images; 

selection means for selecting one image from the 
5 plurality of photographed images stored on the 
storage means; and 

printer means for printing the selected Image. 

9. Camera according to Claim 8 wherein the 
printer means is adopted for printing the selected 

10 image on external reproduction paper. 

10. Camera according to Claim 8 further corn- 
prising: 

a reproduction head for reproducing the photo- 
graphed image on the external reproduction paper; 
75 transfer means for transferring the photographed 
image from the storage means to the reproduction 
head; 

an opening portion facing the external reproduction 
paper; 

20 driver means for running the reproduction head 
within the opening portion: and 
indication means for indicating a reproducing posi- 
tion on the external reproduction paper. 

11. Camera according to Claim 8 wherein the 
25 printer has a thermal transfer device. 

12. Camera according to Claim 8 wherein the 
storage means is a digital memory. 

13. Camera according to Claim 12 wherein the 
digital memory is removably mountable on the 

30 camera. 

14. Camera according to Claim 9 wherein the 
reproduction means is a color printer. 

15. Camera capable of recording and reproduc- 
ing a photographed image comprising: 

35 a main body; 

reproduction means carried by the main body, the 
reproduction means including a reproducing head, 
and being changeable frgm a first position where 
the reproducing head is placed in the main body 

40 when recording to a second position where the 
reproducing head is withdrawn from the main body 
when reproducing and vice versa; and 
changer means for changing the reproduction 
means from the first position to the second position 

45 and vice versa. 

16. Camera according to Claim 15 wherein the 
reproduction means is a printer. 

17. Camera capable of recording and reproduc- 
ing a photographed image, being changeable from 

so a first mode where photography is executed and a 
photographed image is recorded to a second mode 
where the recorded image is printed and vice 
versa, comprising: 

changer means including an operable member for 
65 changing the camera from first mode to the second 
mode and vice versa by the same operable mem- 
ber. 

18. Cam ra according to Claim 17 wherein the 

18 
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operable member is adopted for starting the pho- 
tography in the first mode, and for starting the 
printing in the second mode. 

19. Camera according to Claim 17 wherein the 
operable member is adopted for changing the focal 6 
length of a lens in the first mode, and for selecting 

an image from the recorded images in the second 
mode. 

20. Camera comprising; 

•printer means for printing a photographed image io 
recorded on a recording medium on external re- 
production paper, the printer means including; 
an opening portion facing the external reproduction 
paper; and 

a pressor member positionable above the opening 75 
portion for pressing the external reproduction pa- 
per. 

21. Camera according to Claim 20 further com- 
prising a main body wherein the presser member 

is pivotable in relative to the main body. 20 

22. Camera according to Claim 20 wherein the 
presser member includes a flash. 

23. Camera according to Claim 20 wherein the 
presser member includes a display portion for dis- 
playing the photographed image. 25 
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© A camera capable of recording and reproducing a photographed image. 



© A camera (101) able to record and reproduce a 
photographed image includes a storage medium 
(110) for storing a photographed image, and a re- 
production device for reproducing the photographed 
image. The reproduction device has a reproducing 
head (201) movable betw en a contraction position 
and a withdrawal position. Another camera has a first 



mode where photography is executed and a photo- 
graphed image is recorded to a second mode where 
the recorded Image is printed. Another camera has a 
printer device for printing a photographed image 
recorded on a recording medium on external re- 
production paper, the printer d vice including an 
opening portion facing the xt maJ reproduction pa- 
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